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COVER SHEET (PAGE 1 of 2)

May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

ProposalTifle: Development & Installation of USBR 100cfs Fish Screen

Applicant Name: Greg O’Haver for Reclamation NCAO

MailingAddress: [6349 Shasta Dam Blvd., Shasta Lake, CA 96019-8400
Telephone:     (~n~ ~7~-1555 (Ext, 21,3)

Fax: (530) 275-2541

Amoumoffundingrequested: $ 500,000.00 4. for 2yea.~s

lndicate the Topic for which you are applying (cheek only one box). Note that this is an important decision:
see page __ of the Proposal Solicitation Package for more information.
o Fish Passage Assassment t~ Fish Passage Improvements
[] Floodplain and Habitat Restoration tn Gravel Restoration
o Fish ttarvest c] Species Life History Studies
[] Watershed Pla~mingfimplementation o Education
~ Fish Screen Evaluations - Alternatives and Biologica! Priorities

Indicate the geographic ~:ea of your proposal (check only one box):
~ Sacramento Privet Mai~stem [] Sacramento Tributary:.
[] Delta o East Side Delta Tributary:
o Suisun Marsh and Bay [] San Joaquin Tributary:
m SanJoaquinRiverMainstem ~1 Other: Sac. River~ Delta & Tracy Pumping Plant

t~ Landscape (entire Bay-Delta watershed) []North Bay:

Indicate the primary species _w~hieh the proposal addresses (check no more than r~vo boxes):         ,,
m San Joaqaln and East-side Delta tributaries fall-run chinook salmon "

~: Winter-run chinook salmon t~ Spring-run chinook salmon
[] Late-fall run ehthook salmon m FMl-rua chinook salmon
1~ Delta smelt ~ Longfin smelt
t:] Splittuil t3 Steelhead trout
t~ Green s~urgeon t~ S~riped bass
[] Migratory birds
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COVER SHEET (PAGE 2 of 2)

May 1998 CALFED ECOSYSTEM KESTORATION PROPOSAL SOLICITATION

Indicate the type of applicant (cheek only one box):
r~ St~le agency ~ Federal agency
o Public/Non-profitjoim venture D Non-profit
[] Local governmenffdistriet r~ Private party
0 University ~ Other: Federal A~encv & Water Distr~et

Indicate the type of project (check only one box):
t~ Planning ~ ]mple~entation
m Monitoring m Education
r~ Research

By signing below, the applicant declares the following:

(1) the trutlffulness of a!l representations in their proposal;

(2) the individual signing the form is enthted to submit the application an beabalf of the applicant (if
applicant is an entity or organization); and

(3) the person submS.~ing the applicatian has read and understood the conflict of interest and confidentiality
discussion in the PSP (Section ILK) and waives any and all rights to privacy and confidentiality of the
proposal on behalf of the applicant, to the extent as provided in the Section.

(Signat f~e of Applicant)
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Attachment I~

COVER SHEET (PAGE 1 of 2)

May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

Propo~l Title: Development & Installation of USBR 100c£s Fish Screen
Applicant Name: Greg O’Haver for Reclamation NCAO

Mailing Address: 16349 Shasta Dam Blvd., Shasta Lake, CA 96019-8400

Telephone:     (530~ 275-1554 (Ext. 213)
Fax: (530) 275-2441

Amount offi.mdingrequested: $ 500~000.00 4~ for    2    years

Indicate ~he Topic for which you are applying (check only one box). Note that this is an important decision:
see page __ of the Proposal Solicitation Package for more information.
[] Fish Passage Assessment [] Fish Passage Improvements
[] Floodplain and Habitat Restoration [] Gravel Restoration
[] Fish Harvest [] Species Life History Studies
[] Watershed Plarming/[mplementation [] Education
[] Fish Screen Evaluations - Alternatives and Biological Priorities

Indicate the geograpb2o area of your proposal (check or_Iy one box):
[] Sacramento River Mainstem t~ Sacramento Tribmary:

[] Delta [] East Side Delta Tributary:
[] Suisun Marsh and Bay [] San Jo~quin Tributary: : ¯
[] SanJoaquinRiverMainstem ix Other: Sac. River, D~lea & Traey Pumping Plant

[] Landscape (entire Bay-Delta watershed) []North Bay:

Indicate the primary speaies .w~hich the proposal addresses (check no more than two boxes):
[] San Joaquin and East-side Delta tributaries fall-run chinook salmon
ltx Winter-ran chinook salmon m Spring-run chinook sahnon
~ Late-fall r,m chh~ook salmon ~ Fall-ran chinook salmon

~ Delta smelt [] Longfin smelt
[] Splittail [] Steelheed trout
[] Green sturgeon D Striped bass
~3 Migratory bkds
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DEVELOPMENT & INSTALLATION OF USBR 100 CFS FISH SCREEN

Applicant!Principle Investigator:
Greg O’Haver Professional Mechanical Engineer
(license Calif. 18231)
U.S Bureau of Reclamation (a Federal Government Agency)
16349 Shasta Dam Blvd.
Shasta Lake City, CA 96019
phone: 530-275-1554
Fax No 530-275-2441
E-mail: ibr2dm 10.ibr2smtp("gohaver@mp.usbr.gov")

Participant s/C ollaborators in Implementation:
Scott Simmons President of Northwest Associates (a private Corporation)
Manufacturer/Distributor of the USBR Fish Semen
Contractor’s license 711536 State of Califorinia Class A
820 Saints Marks
Redding, CA 96003
phone: 530-241-0406
Fax No. 530-246-1409
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EXECUTIVE SUMMARY

Project title: Development and Installation of USBR 100 CFS Fish Screen

Project Description and Prknary Biological/Ecological Objectives:
To verify, by site demonstration, the performance of the Universal-Stream-Bottom-Retrievable
(USBR) Fish Screen (patent 5,558,462) specifically (I) its ability to clean itself o fall types of
fiver and delta debris, using its air purge system and (2) its ability to operate in various fiver
conditions v~.thout causing harm to any species offish. Additionally, to develop, install, and test,
a 100 CFS version of the already successful 25 CFS prototype of the USBR Fish Screen. The
100 CFS version would be used and tested at the Red BluffDiversion Dam for screening the
water pumped into the Tehama-Colusa Canal (TCC). Upon completion of the testing, the screen
artd its pumping system could be leg in service for when the Red Bluff‘Dam is seasonally removed
for fish passage. The biological objective is to continue to develop a fish screening system which
would ultimately facilitate fish passage at major water diversions such as the future Hood
Diversion on the Sacramento River, the future Tehama-Colusa Canal diversion required to fill
future reservoirs (Sites Reservoir for example), and the future Fish Screening Facility at the Tracy
Pumping Plant.

Approach!Tasks/Schedule:
Accomplish the following tasks in the approximate order shown:
(PHASE 1A) Demonstrate the peffomlance of the existing USBK 25 CFS prototype fish screen at
the proposed Hood Diversion site on the Sacramento River, using existing Reclamation testing
barge, hydraulic pump, and other test equipment. The screens air purge system, retrieval system,
and its hydraulics performance will be demonstrated and improved as necessary as they apply to
the Hood diversion site Done in the winter of ’98.
(PHASE IB) Repeat items in PHASE 1A using the Tracy Pumping Plant forebay as the
demonstration site. The screen and test laboratory are portable, so the testing can move between
the Tracy and Hood sites as appropriate. Done in the fall of ’98 and the early summer of’99
when the debris is maximum
(PHASE 2A) Engineer and fabricate the USBR 100 CFS fish screen prototype. Fabrication will
be by Northwest Associates the Company under contract with Reclamation for the exclusive
fights to manufacture and distribute the screen. Done in the fall and winter of ’98.
(PHASE 2B) Install the USBR 100 CFS fish screen in the Sacramemo River, screeuing the intake
to a new turbine or propeller pump to be installed in the Sacramento River downstream of the
Red BluffPilot Pumping Plant. Done in the spring and summer of ’99.
(PHASE 2C) Mor~itor the performance of the purge system, retrieval system and the hydraulics of
the USBK 100 CFS fish screen. Make adjustments and modifications as needed to fully meet the
screening requirements of National Marine Fisheries Service (NFMS), Caii£ Fish and Game
CF&G and all other agencies. Done in the fall and winter of’99

Justification for the Project and Funding by CALFED:
All three Proposed Alternatives of the "CALFED Ecosystem Restoration Program Plan (ERPP)"
ofthe "Programmatic EIS!EIR." require fish screens on very large diversions. From CALFED
’~Program Goals and Obiectives" of the same EIS/EIR, three Ecosystem Quality Objectives are
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(I) to rex[uce the transport of young fish through the Delta and from north to south across the
Delta, (2) to enhance upstream migration of adult salmonids through the Delta, and (3) increase
successful out migration of juvenile fish through the Delta (pages A-8 and A-9 of the report).
Volume 1 of the ERPP lists water diversions, especially unscreened ones, as major stressors to the
ecosystem elements. Volume 2 of the ERPP lists fish screening as a major means of eliminating
these stressors,

Budget Costs and Third Party Impacts:
PHASE 1, testing the 25 CFS screen at Hood and at Tracy, will cost $183,300 All testing
equipment is already owned by Reclamation, and personnel ~rom Reclamation will direct the
demonstration. PHASE 2, fabrication, installation and testing of the I00 CFS screen, will cost
$865,100. Approximately half of these costs would need to come from CALFED. All CALFED
agencies will be involved in the permitting processes and the monitoring of both phases. The
TCCA staffhave expressed a willingness to present PIIASE 2 participation funding requests to
the TCCA Board of Directors for review and consideration..

Applicant Qualification:
Greg O’Haver will direct the projects. He is a registered professional mechanical engineer with a
BS degreo from UCLA, 30 years experience in the field, lg at Bureau of Reclamation at Shasta
Dam. He is the inventor of the patented USBR fish screen which he has been developing for 6
years. He also designed the Lewlston and Whiskeytown Lake temperature control curtains, and
much of’the Livingston Stone Fish Faeility and many other fish related projects.

Monitoring and Data Evaluation:
Phase 1 demonstration will monitor debris types, their seasonal influx and their distribution over
the screen surface, air purge perlbmmnce, purging intervals, and air burst quantity and flowrates
for a given screen area. The evaluations will be site specific and the data will be used to establish
purge system geometry and operating criteria for a USBR screen module. The demonstration will
also again document how the screen performs under variable river hydraulic and geomorphology
conditions. Phase 2 testing of the 100 CFS screen will monitor, in addition to the above, the
approach and sweeping velocities at the screen’s surface, and will determ~e all baffl.e
configurations required to obtain a velocity balanced screen which conforms to NrMFS criteria.

Local support/Coordination with other Programs/Compatibility with CALFED objectives:
The TCCA supports the demonstration and testing of the 100 CFS screen, and has shown an
initial interest in assisting with the implimantation of its testing. Their water supply would
become more dependable, and the impediments to pumping, ~resently caused by environmental
restrictions, would be greatly reduced or removed. Ultimately winter pumping through the
TCCA, with the Red BluffDam removed (gates up), could provide water to any future water
storage sites that might be developed through the CALFED process, IF.. Sites Reservoir and
others. The USBR fish screening system has been proposed for use at the CALFED proposed
future 10,000 CFS Hood diversion on the Sacramento Kiver and could also be used at the 4000--
CFS diversions at Tracy. The 100 CFS USBR screen module, if proven viable and dependable,
could be the basic building block for all of these diversions.
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PROJECT DESCRIPTION
Scope of Work:
The proposed project consists of two (2) separated phases of work, each totally separate and
independent from the other in purpose and funding. Figure 1 shows the concept of the USBR
Fish Screen and its design criteria.

PHASE 1 is to verify, by site demonstration, the performance of the 25 CFS model of the
Llniversal-Stream-Bottom-Retfievable (USBR) Fish Screen (patent 5,558,462) speeifieally (1) its
ability to clean itself of all types of river and delta debris, using its air purge system and (2) its
ability to operate in various river conditions without causing harm to any species offish.

PHASE 2 is to develop, install, and test, a 100 CFS version of the already suceessfid 25 CFS
prototype of the USBR Fish Screen. The 100 CFS version would be used and tested at or near
the Red BiuffDiversion Dam for screening the water pumped into the Tehama-Colusa Canal
(TCC).

Each PHASE will consist oftasks as described below:

PHASE 1, TASK A--Demonstrate the performance of the existing USBR 25 CFS prototype fish
screen at the proposed Hood Diversion site on the Sacramento River (see Figures 2 &3), using
existing Reclamation testing barge, hydraulic pump, and other test equipment. The screens air
purge system and its hydraulics performance will be demonstrated and improved as necessary as
they apply to the Hood diversion site. Cost is $96,900. Done in the winter of’98.

The USBR Fish Screen was model tested hydraulically in 1994 in the Denver Hydraulic Testing
Laboratory of the Bureau of Reclamation. A report titled "Modular Fish Screen Hydraulic Model
Study" on that testing is available upon request. A 25 CFS prototype of the USBR Fish Screen
was tested for stability, retrievability, hydraulic balance, air purge function, and structural integrity
in 1996 and 1997. A report tided "’USBR Flat Plate Fish Screen Prototype Testing Program" is
also available upon request, contact the applicanL The prototype screen has already been
hydraulically balanced for .33 feet per second approaeh velocity at 22 CFS flow rate. Previous
testing did not tinily investigate the Screen’s cleaning ability using its air purge system at any
specific site, nor did it balance approach velocities to .20 feet per second. This task Wall
investigate the ability of the screen to clean itself of site specific debris at the proposed Hood
diversion. Additionally, the screerts baffles will be adjusted to provide maximum approach
velocities of.20 feet per second.

The equipmem required to perform the site demonstration and testing will be provided by
Reclamation and includes the following
1. A 12-foot wide by 32-foot long self-propelled bargewith 6,000-pound hoist;
2. A 25 ors diesel, hydraulically-driven water pump with pipeline;
3. A remotely-operated vehicle (ROV) with video camera and recording equipment;
4. Velocity-measuring instruments with on-board data collection computer;
5. An engine-driven 30 CFM air-cooled air compressor with tank;
6. An engine-drlven 2,000 watt generator;

I --008377
1-008377



7. Tools for any on-board maintenance required;
8. Sanitary facilities;
9. A small self-propelled boat;
10 A fully-functional U SB R fish screen with discharge piping syslem, and air purge system.

The details of the testing procedures are as follows:
Screen cleaning effectiveness using bank-gushing air from the on-board air compressor, will be
tested in two phases First, the screen’s air-burst system will be adjusted, as required, to obtain
full coverage of the wedge wire-screen surface. This will be accomplished, primarily, by visual
inspection, using the ROV and then by adjusting direction and quantity of air flow by adding and
subtracting holes in the air distribution headers Second, real debris of various varieties, taken
from the river environment, will be manually applied or impinged by the pump flows to the screen
surface and purged with the system. Effectiveness of the air-burst system will be recorded on
video. Operational parameters, such as purge time intervals, air flow quantities, and debris typ0
and concentrations, will be determined and recorded for use in a repurt to CALFED and for
future screen operation manuals.

Velocity distributlons, submergence influences on velocity distributions will be investigated using
veloclty-measuring instruments on the screen face, while flows are being created by the water-
pumping system The prototype is equipped with variable orifice plate structures, which will
permit field adjustment to all screen approach velocities, under all river conditions. River
conditions and the specific orifice configurations required fbr those conditions will be recorded
and reported to CALFED for possible f~ture screen uses at the Hood fiver site and others with
similar parameters. Controlled fish releases in front of the screen will not be performed. Instead,
a NMFS established approach velocity of.20 will be sought by adjusting the serean’s baffles. All
water discharges from the pumping system will be returned to the river directly withou* altering
its physical qualities in any way. The hydraulic fluid in the pumping system will be non-toxic food
grade oil which will not harm living organisms if an accidental spill was to occur.

PHASE l, TASK B--Repeat item PHASE IA, e~:eept as noted below, using the Traey Pumping
Plant forebay as the demonstration site. The screen and test laboratory are portable, so the testing
can move between the Tracy and Hood sites as appropriate. Cost is $86,400. To be done in the
fall oF’98 and the early summer of ’99 when the debris is maximum

Primarily, only the debris haqdling abiIity of the screen will be demonstrated at Tracy. Questions
that must be answered are:
(!) What concentration of debris loading affects the screen’s approach velocities to a point which
requires air purging?
(2) tIow often is air purging required to clean the screen of specific types of debris without
sweeping flows being present?
(3) Does the debris, once purged, return to the screen, or does it float or settle alter purging?
(4) What type of’trash removal would be required upstream from the screen to insure its
continuous functional operation?

Any fish screening operation at Tracy will require complete trash and debris removal from the
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pumped flows, wkhout harming fish. This proposed demonstration will be the first step in
determining the type and size of any continuously operating, traveling trash screen that would be
required upstream from the USBR fish screen or any other screens.

Deliverables from this demonstration would be a report to CALFED on the types and quantities
of debris that would be impinged onto the USBR screen at full pumping rates, and the amount of
purging thai; would be required to clean the screen adequately for its continuous use. Also
delivered would be a recommendatiot~ in the form era report, on the type of pro-screening trash-
removal equipment that would be required in front of the USBR screen in order for it, or any
other screen, to be viable at Tracy.

The screen approach valoeity requirament at Traey is .33 FPS and the USBR screen has been
adjusted and balanced previously in river conditions for that value. The approach velocities may
vary somewhat due to the stagnant nature of the test site, therefore, baffle adjustments will be
made as necessary to maintain approach veloeitins below .33 FPS.

The barge is not required at Tracy. All equipment can be conveniently located on the batik of the
forebay Refer to Figure 4 showing the location of the demonstration site and equipment layout.

PHASE 2, TASK A--Engineer and fabricate the USBR 100 CFS fish screen prototype.

Engineering, consisting of design and the preparation of plans and specifications, will be
performed by the No~thern California Area Office 0"qCAO) of the Bureau of Reclamation. Grog
O’Haver, the screen’s inventor, will bethe design engineer. The 100 CFS model of the USBK
screen will use the same design criteria as was used successfully on the 25 CFS model (IE
approach velocity of .33 FPS, interior velocities of 2 FPS maximum etc., see Figure 1). It will be
approximately 12 feet wide by 25 feet long, not including nose cones which will add another 25
feet to the overall lengtb of a single module unit. The cost of engineering, including the
preparation of drawings and specifications is $20,800 The engineering will be done in November
1998 tha’ough January of 1999 De!iverables will be a complete set of’dra,.,,4ngs and specifications
ready for a contract to fabricate.

Fabrication of the 100 CFS model of the USBR screen will be by Nut.west Associates, the
Company under contract with Reclamation for the exclusive rights to manufacture and distribute
the screen. Fabrication will require that prototype molds be made for the 4 major fiberglass
components of the screen module, the upper and lower cases, the bottom pan, and the nose cones,
The cost of the molds is $280,000. The prototype 100 CFS screen will be fabricaled, per the
specifications, from fiberglass and stainless steel. The cost of the prototype is $190,(300.
Northwest has agreed to provide the labor and the materials to Fabricate the molds. The $190,000
amount is being sought from CALFED sources. The molds and the first prototype 100 CFS
screen will be fabricated from December 1998 to April 1998 Deliverables will be a completely
functional screen to be used first for testing and ultimately for the new TCCA pump proposed in
Phase 2, TASK B.

PHASE 2~ TASK B--Install the USBR 100 CFS fish screen in the Sacramento River, screening
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the intake to a new turbine or propeller pump to be installed about I00 feet down-stream from the
Red BluffEliversion Dam Pilot Pumping Plant This task consists of the following Subtasks:

2B(Subtask l)--Engineer the pumping station and 100 CFS USBR screen installation.
Prepare plans and specifications for the installation.

2B(Subtask 2)--Prepare NEPA AND CEQA documents required to install the
demonstration screen and pump at the test site.

2B(Subtask 3) -Obtain all Agency permits required to install and test the installation.
2B(Subtask 4)--Install pump footings and 100 CFS turbine pump
2B(Subtask 5)--Install 100 CFS pump and intake pipe.
2B(Subtask 6)--Install 48 inch pump discharge pipe and ditch to TC Canal.
2B(Subtask 7)--Install 100 CFS USBR fish screen and equip, into the Sacramento River
2B(Subtask 8)--Install electrical power and controls for the turbine pump.

The existing Reclamation Pilot Pumping Plant at Red Bluff‘Dam will be continuing testing of that
facility making it necessary to install the USBR screen test site downstream from the Pilot
Pumping Plant and clear of that on-going testing project. Any design and installation involving
the USBR screen at Red Bluff must be approved by the Bureau of Reclamation, US Fish and
Wildlife Service (USFWS), National Marine Fisheries Service (NMFS), and Calif. Fish and Game
(CF&G).

The cost for PHASE 2B is $261,500 The TCCA will be requested to contribute up to $133,800
towards the pump and piping systems, and $84,000 is being sought from CALFED sources.
Work will be accomplished in the spring and summer of’99.

PHASE 2, TASK C--Monitor the performance of the purge system, retrieval system and the
hydraulics of the USBK 100 CFS fish screen. Make adjustments and modifications as needed to
fully meet the screening requirements of Natlonal Marine Fisheries Service (NMFS), Calif. Fish
and Game CF&G and all other agencies A complete monitoring plan for the screen testing
program will be prepared for CALFED and the agencies and submitted for approval prior to
testing. The testing and monitoring is to be accomplished in the fall and winter of’99, and spring
of 2000. Estimated cost for PHASE 2C is $100,000.

This task consists of the following Subtasks:
2C (Subtask 1)--Measure and adjust velocity distributions for various submergence depths

using velocity-measuring instruments on the screen face, while the turbine pump is being
operated All water discharges from the pumping system will be placed in the TC Canal. The
prototype is equipped with variable orifice plate structures, which will permit field adjustment to
all approach velocities, under all river conditions. River conditions and the specific orifice
configurations required for those conditions will be recorded for future use at specific river sites.

2C (Subtask 2)--Monilor and optimize the screen’s air-purge cleaning effectiveness using
an air compressor and tank installed on shore First, the screen’s air-purge system will be
adjusted, as required, to obtain full coverage of the wedge-wire screen surface. This will be
accomplished, primarily, by visual inspection, using the ROV and then by adjusting direction and
quantity of sir flow by adding and subtracting holes in the air distributien headers. Second, real
debris of various varieties, taken from the river environment, will be manually applied to the
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screen surface and purged with the system. Effectiveness of the air-purge system will be recorded
on video. Operational parameters, such as purge time intervals, air flow quantities, and debris
type and concentrations, will be determined and recorded for use in ~ture s~reen operation
manuals.

2C (Subtask 3)-Verify the screen’s stability during deployment, retrieval and in operation
on the fiver bottom operation. Investigate foundation scour during floods Correct any
deficiencies encountered. The results of the testing will be recorded on video.

2C (Subtask 4)--Investigate and record predator behavior in the habitat around the screen
with the deflection shields installed. These shields greatly reduce vortex flows in the proximity of
the ser~n. Predator behavior will he examined using the ROV.

2C (Subtask 5)--Verify the structural adequacy of the screen structures, at the end of the
testing program. The serean is designed to withstand a six-foot head pressure differential between
the screen’s interior water passages and the surrounding river pressure. Structural integrity testing
will be accomplished by staticqoad tests and impact tests on critical components.

2C ($ubtask 6)--Tbe screen’s bottom discharge design and the slip-joim coupling that
connects the screen to the pipe are all new designs intended for this project and will be examined
and tested for leakage, fit and ease of connection (without divers).

Upon completion of the PHASE 2C testing, it is anticipated that the screen and its pumping
system would be left in service for use when the Red Bluff Dam is seasonally removed for fish
passage.

Benefits:
The biological objective of all PHASES and TASKS listed, is to continue to develop a fish
screening system which could ultimately facilitate fish passage at major water diversions such as
the future Hood Diversion on the Saesamento River, the future Tehama-Colusa Canal diversion
required to fill future reservoirs (Sites Reservoir for example), the future Fish Screening Fanility at
the Traey Pumping Plant, and many other sites in California. The development of efficiem fish
screening systems which meet all agency requirements, is an major implemantation objective of
CALFED (ERPP Vo[. 1 pg 277).

By developing the 100 CFS USBR Fish Screen module, CALFED projects, could be able to
screen fish directly in the rivers (no bypasses), using 100% of the screer~ing surface at all fiver
levels, while maintaining constant, equally distributed appruach velocities The screen system is at
least half the cost of any other screening system available today because it can be mass produced
and requires very little civil construction to install it For example, a 2000 CFS pumping station at
the TCC headworks at Red Bluff, using standard turbine pumps combined with the USBR
screening system, would cos~ about $12 million, this is less than the cost of screans alone at
GCID. and about the same cost as the 350 CFS Contra Costa proposed screens alone. The
proposed 10,000 CFS diversion at Hood, using the USBR screening system, would cost about
$30 million for the screens installed, including the civil structures, and conveyance conduits, less
than half tbe cost of any other screening systems available. Because the screen is retrievable by
floating, completely conosion resistant, is self flushing, and it has no moving parts to clean it,
maintenance costs are kept at absolute minimum.
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Justification for the Project and Funding by CALFED:
All three Proposed Alternatives of the "CALFED Ecosystem Restoration Program Plan 0ERPP)"
of the "Programmatic EtS/EIR" require fish screens on very large diversions. From CALFED
"Program Goals and Objectives" of the same EIS/EIR, three Ecosystem Quality Objectives are
(1) to reduce the transport ofyouag fish through the Delta and flora north to south across the
Delta, (2) to enhance upstream migration of adult satmonids through the Delta, and (3) increase
sueeessfizl out-migration of juvenile fish through the Delta (pages A-8 and A-9 of the report).
Volume 1 of the ERPP lists water diversions, especially unscreened ones, as major ~rossors to the
ecosystem elements (pages 273 - 277; especially table 13 Pg 273). Volume 2 of the ERPP lists
fish screening as a major means of eliminating these stressors (pages 32, 94, 138, 178, 197, 211,
234, 262, 29,t, 326, 349, 379, 414 and 445).

Although the USBR screen will benefit all species of fish, the winter-~n salmon, spring-run
salmon, steelhead troul, splittail and delta smelt, and others, are the ESA listed species which
provide the greatest impetus for using this economical and efficient screening system. The USBR
screen system will prevent entrldnment, stranding and misguidance of these iish at nearly all
diversions.

Monitoring and Data Evaluation:
An ecological and biologica/monitoring plan will be submitted by the applicant, and must be
approved by all CALFED agencies prior to testing of the USBR screen in all phases or work (see
Figure 5). Phase 1 demonstration will monitor debris types, their seasonal influx and their
distribution over the screen surface, air purge performance, purging intervals, and air burst
quantity and flowrates for a given screen area. The evaluations will be site specific mad the data
will be used to establish purge system geometry and operating criteria for a USBR screen module.
The demonstration will also again document how the screen performs under variable river
hydraulic and geomorphology conditions. Phase .2 testing of the 100 CFS screen will monitor, in
addition to the above, the approach and sweeping velocities at the screen’s surface, and will
determine all baffle configurstions required to obtain a velocity balanced screen which conforms
to NMFS criteria

Local support/Coordinatlon with other Programs:
The TCCA supports the demonstration and testing of the 100 CFS screen, ~u~d has shown an
initial interest in assisting w~th the implimentation of’its testing. Their water supply would
become more dependable, and the impediments to pumping, presently caused by environmental
restrictions, wouldbegreatlyrcduced orremoved Ultimately winter pumping through the
TCCA~ with the Red BhiffDam removed (gates up), could provide water to atxy future water
storage sites that might be developed through the CALFED process, hE Sites Reservoir mad
others.

The USBR fish screening system was proposed by the applicant in April 1998, for use at the
CALFED proposed future 10,000 CFS Hood diversion on the Sacramento River. The Hood
proposal was presel~ted to the CALFED conveyance committee (Joe DeVries, Mark Cowin and
others) who suggested that this application for CALFED assistance be submitted. See attached
Drawings SIt-0001, SH-0002 and SH-0003 for that proposal.
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COST AND SCHEDULE TO I~IPLEMENT PROPOSED PROJECT
Budget Costs:
A cost breakdown is shown in TABI~ 1, a summary oftha cost breakdown is shown in TABLE
2.

Phase 1, testing the 25 CFS screen at Hood and at Tracy, will cost and estimated $183,300.
Anticipated CALFED funding for Phase 1 is $126,200 and can be fueded separately from Phase
2 Bec~x~se all testing equipment, valued at over $200,000 is ~lready owned hy Reelamatinn f6r
the purpose of testing the rdSBR screen, and because personnel from Reclamation will direct and
manage the demonstrations at no cost to CALFED, the 50% maximum funding requirement by
CALLED c~ be met when the total value of Reclamation’s contribution is considered.

Phase 2, fabrication, installation and testing of the 100 CFS screen, will cost $865,100. $347,500
of this amount is anticipated to come from CALFED, and the balance is anticipated to come from
Northern Calif. Area Office (NCAO), Northwest Associates (NWA) and Tehama-Coinsa Canal
Authority (TCCA). The TCCA staff have expressed a willingness to present PHASE 2
participation funding requests to the TCCA Board of Dirnetors for review and eonsidemtinn.
NWA has agreed to commit their labor, materials, profit and overhead up to $280,000 to the
Phase 2 construction, and have affixed their signature to this application.

Phase 2A could be fiJnded separately from the other Phases, but a test/demonstration of the 100
CFS screen would be delayed Funding for Phases 2B and 2C would need to occur, or an
alternative test site would need to be obtained, before testing could continue, Phases 2B and 2C
would need to be f~nded together, installing a complete pumping system at Red Bluffwithout
testing the screen would not be acceptable with the Agencies If funding for Phase 2C was
delayed, the pumping system could not be used until Phase 2C was funded.

All CALFED agencies will be involved in the permitting processes and the monitoring of both
phases (see Figure 5) and will play a vital role in determining the schedule, especially the start
dates. Table 3 shows a proposed schedule for all 5 Phases of work and testing.

TABLE 3
PROPOSED SCHEDULE OF EVENTS

PHASE MONIT- PERMITS START HALF COMPLE- REPORTS

NUMBER OR1NG READY DATE PARTIAL TION DATE DUE DATE

PLAN DATE
COMPLETE

PHASE IB 1-15-99 3-1-99 3-1-99 5-1-99 6-30-99 10-1-99

PHASE 2B N/A 3-] 99 3-1-99 5 15-99 8-1-99 N/A

PHASE 2C 6-1-99 8-1-99 8-t-99 11-1599 3-1-2000 7-1-2000
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TABLE
COST BREAKDOWN TABLE

Project Direct Overhead Service Material Misc. Proposed Total
Phase&Task Salary Labor Con- & Aquisi- & Source of Cost

and (General, tracts tion Other Funding
Benefit Admin. Contracts Direct

& Fee) Costs

i p-] A Mobili- 3,000 CALFE, D 3,000
zarion

P-IA S~re~n 9,000 CALFED 9~000
Mods.

P-1A Fuel 6,000 , CALFED 6,000

P-IA Provide 44,000 * ’ NCAO
equip. Equivalent

Rent Valu

P-IA Labor 7,200 CALFED 7,200
Screen Mods.

P-lAField 25,200 CALFED 25,200
Labor, Vel.
Monitor

P-1A Labor, 18,000 CALFED 18,000
Debris
Monitor

P~IA Superv. 7,800 Travel NCAO 10,300
Engr. & 2,500
~-eports

P- 1 A 2,000 NCAO 2,000
Procure-ment
Admln

P- 1A Field 7,200 NWA 7,200
Per Diem

P-IA 9,000 NWA 9,000
Contract
Profit &
Overhd.
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$44,000* TOTAL 96,900
not actual PHASE-
but equiv 1A
value

Project Direct Overhead Service Material Misc. Proposed Total
Phase& Salary Labor Con- & Aquisi- & Source of Cost
Task and (General, tracts tion Other Funding

Benefit Admin. Contracts Direct
& Fee) Costs

P-IB Mobili- 2,000 CALFED 2,000
zation

P-IB Pipe 3,000 CALFED 3.000
Material

P- IB Pipe 3,600 CALFED 3,600
Installed

P~IB Fuel 6,000 CALFED 6,000

P-1B Provide 35,000 * NCAO
Equip. Equiv.

Rent Valu

P- IB Field 18,200 CALFED 18,200
Labor
Velocity
Monitor

P-IB labor 25,000 CALFED 25,000
Debris
Monitor

P-1B Superv. 9,100 Travel NCAO 11,600
Engr. & 2,500
Reports

P-IB 2,000 NCAO 2,000

Admin.

P-1B Field 7,200 NWA 7,200
Per Diem
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P-IB 7,800 NWA 7,800
Contract
Profit &
Overhd.

$35,000 * TOTAL 86~400
not Actual PHASE-
but Equiv. 1B
Valuo

Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Sourceof Cost
Task and (General, tracts tion Other l~unding

Benefit Admin. Contracts Direct
& Foe) Costs

P-2A Fab 70,000 NWA 70,000
Mold~ Iwr

P-2A Fab. 90,000 NWA 90,000
Mold upr case

P-2A Fab 80,000 IWWA 80,000
Mold nose

P-2A Fab 40,000 NWA 40,000
Mold bottom
pan

P-2A Fab. 20,000 CALFED 20,000

P-2A Fah 30,000 CALFED 30,000
Upper case

P-2A F~. 30,000 CALFED 30,000
Nose cones

I P-2A Fab. 10,000 CALFED 10,000
Bottom pan

P-2A Buy 20,000 ; CALFED 20,000
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Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Sourceof Cost
Task and (General, tracts tion Other Funding

Benefit Admin. Contracts Direct
& Fee) Costs

P-2A Insta/[ 10,000 CALFED 10,000
buoy. system

P-2A Install 20,000 CALFED 20,000
purge system

P-2A Install 10,000 CALVED 10,000
baffles

P~2A Final 20,000 CALFED 20,000

P-2A Fab. 5,000 CALVED 5,000
Dischrg.
Connect

P-2A Fab. 15,000 CALFED 15~000
Dischrg. P;po

P-2A Engin- 5,000 NCAO 5,000
eering dosign

P~2A Plans & 15,800 NCAO 15,800
specs.

P-2A Engin- 3,900 NCAO 3,900
eering inspect.

P-2A Admln. 3,600 NCAO 3,600

P-2A Admin. 4,800 NCAO 4,800

TOTAL 503.1k
PHASE-
2A
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Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Sourceof Cost
Task and (General, tracts tion Other Funding

Benefit Admin. Contracts Direct
& :Fee) Costs

P-2B Pab. & 4,000 CALFED 4,000
Install river

P-2B Buy 70,000 TCCA 70,000
pump TBD

P-2B Buy 10,000 TCCA 10,000
pump elect,& TBD
controls

P-2B Install 15,000 CALFED 15,000
pump elect. &
controls

P-:2B Fab 15,000 CALFED 15,000
Pump
footings

P-2B Fab. 20,000 CALFED 20,000
Intake pipe

P-2B Install I5,000 CALFED 15,000
pump & pipe

P-2B Dig dis. 25,000 TCCA 25,000
ditch TBD

P-2B Line 20,000 TCCA 20,000
ditch TBD

P-2B Buy & 1,500 2,500 TCCA 4,000
install TED
diseharg pipe

P-2B Install 2,000 CALFED 2,000
100CFS

P-2B Buy & 5,0~30 8,000 CALFED 13,000
install
airpurge
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Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Source of Cost
Task and (General, tracts tion Other Funding

Benefit Admio. Contracts Direct
& Fee) Costs

P~2B Enginrg 3,500 NCAO 3,500
design

P-2B Plans & 5,200 NCAO 5,200
Specs,

P-2B Enginrg 5,200 NCAO 5,200
it~spect

P-2B Admin. 3,300 NCAO 3,300

P-2B Write 10,400 NCAO 10,400 ]
NEPA docs.

P-2B Obtain 5,200 NCAO 5,200

P-2B Contr. ] 4,400 NCAO 4,400
Admin.

P-2B TCCA 4,800 TCCA 4,800
admin.

P-2B Agency 6,500 OTHERS 6,500
fees

TOTAL 261.Sk
PHASE-
2B
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Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Source of Cost
Task and (General, tracts tion Other Funding

Benefit Admin. Contracts Direct
& Fee) Costs

P-2C mobili- 1,500 CALVED 1,500
zation

P-2C Velocity 15,000 CALFED 15,000
adjust

P-2C Velocity 10,000 CALFED 10,000
monitor

P-2C air 12,000 CALFED 12,000
purge adjust

P-2C air 11,590 CALVED 11.500
purge monitor

P-2C stability 4,000 CALFED 4.000
testing

P-2C stability 6,000 CALVED 6,000
modifs.

P-2C predator 5,000 CALFED 5,000
monitor

P-2C struct. 4,500 CALFED 4,500,
analysis

P-2C test 4,000 CALFED 4,000
bottom
diseharg

P-2C Monitor 2,900 NCAO 2,900
plan

P-2C Enginrg 5,200 NCAO 5,200
inspect

P-2C Reports 5,200 NCAO 5,200
agencies

P-2C Admin. 2,200 NCAO 2,290
Procure
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Project Direct Overhead Service Material Misc. Proposed Total
Phase & Salary Labor Con- & Aquisi- & Source of Cost
Task and (General, tracts tion Other Funding

Benefit Admin. Contracts Direct
& Fee) Costs

P-2C Statemt 2,600 NCAO 2,600
of work

P-2C 2,400 NCAO 2,400
Contract
admin.

~P-2C Permits 6,500 NCAO 6,500

TOTAL 100.Sk
PHASE-
3C

TABLE 2
SUM~RY OF COST BREAKDOWN

TOTAL
PHASE BY

NUMBER NCAO NWA TCCA CALFED OTHERS PHASE

IA 12,300 16,200 68,400 ............. 96,900

IB 13,600 15,000 i 57,800 86,400

2A 33,100 280,000 190,000 503,100

2,B 37,200 t33,800 84,000 6,500 261,500

2C 27,000 ........................... 73,500 .............. 100,500

SUB- 123,200 311,200 133,800 473,700 6,500
TOTAL

GRAND. $1,048,400
TOTAL
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APPLICANT QUALIFICATIONS:

Greg O’Haver will be responsible for the design, direction and management of the projects.
Address: Bureau of Reclamation, 16349 Shasta Dam Blvd., Shasta Lake City, CA (530) 275-
1554. Fax (530) 275-2441

He is a registered professional mechanical engineer with a BS degree from UCLA, 30 years
experience in the field, 18 at Bureau of Reclamation at Shasta Dam as a mechanical engineer
performing maintenance, construction and improvement design engineering for 7 darns, 6
powerplants, 1 pumping plant and scores of other civil structures and mechanical equipment He
served 7 years as a consultant with CH2M-Hill in Redding, CA.

He participated in the original concept and value analyis of the Shasta Dam Temperature Control
Device and contributed to its mechanical design He also designed the Lewiston a~d
Whiakeytown Lake temperature control eurtsins, much of the Livingston Stone Fish Facility and
many other fish related projects.

He is the recipient of over 10 Special Set,Ace and Star awards during his service with
Reclamation. He was nominated for Reclamations Mid-Pacific Region Engineer of the Year
Award in 1994. He has received many awards for publications and speaking engagements.

He is the inventor of the patented USBR fish screen which he has been developing for 6 years.
The first installation for this screen, the 25 CFS version, will be at the Coleman National Fish
Hatchery intake #3 in Battle Creek. Two more installations are pending for agricultural
diversions in the Sacramento tLiver near Calusa, CA.

Because of the potential of receiving royalties from the Dept. of Interior for the invention of the
L1SBR fish screen, Greg O’Haver can not be directly responsible for any transfer of funds between
Ifimself and Northwest Associates, the Company given the exclusive rights by Interior to
manufacture and distribute the USBR screens. He can, however, perform engineering,
consultation and inspection duties for Rechunatinn regarding the screen even to the point of’over-
seeing and directing the demonstration projects being proposed herein. Fund transfers between
CALFED and Northwest Associates must be accomplished by agreements and transfer processes
outside of O’Haver’s influence or control. This arrangement can be determined by CALFED and
procurement personnel within Reclamation.

Greg will write the work plans, monitoring plans, and other reports required for PHASE 1 work

C~reg will being doing the design for the fabrication and the installation of the PHASE 2 screen at
the TCC. He wil! be drawing on Reclamation’s pool of engineers at Sacramento, CA mid Denver,
CO for peer review of all his designs. He will be working closely with Northwest Associates
during the development of the molds required to fabricate the 100 CFS screen, and again during
the constr~ctlon of the 100 CFS prototype screen. ~le will be coordinating nil PHASE 2 designs
with the TCCA and their board He xvill also bs responsible for cornmunicatlng with all the
CALFED agencies and in the preparation o1" a/I required permits for all PHASES o~" work
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W.Scott Simmons,Vice President of Northwest Associates, will be responsible for the
construction of all molds required to fabricate the 100 CFS prototype screen. These ntolds, when
developed and proven, will eventually become the molds for the production sere~oe. The cost of
the molds is being absorbo:i by Northwest Associates in anticipation of CALVED support for the
procurement of the PHASE 2 screen being, proposed for the TCCA at Red BlufE

Mr, Simmons will be responsible for p~oviding the labor and. materials for peri’orming the PHASE
1 demonstrations at Hood and at Tracy, using the equipment provided by Reclamation. He will
also be responsible for the fabrication, installation, and the labor and materials required for
monitoring the 100 CFS screen at Red BlufE

Mr. Simmons is responsible for the planning.procurement and management of field activities.
Heholds a General Engineering and Construction Licea~se from the California State Contractor’s
Board. M~. Simmons has 10 years of experience in water system installation and maintenance, and
13 years of experience in environmental mitigation implementation including: interpretive trail
design and construction, revegetation, and irrigation design and controls.

Northwest Associates, Inc. is the culmination of a long progression of successful water related
construction business ventures by the company principals over the last 20 years. Northwest
Associates was organized in 1997 by its principals, each with a long-term coran’~.tment and
involvement in the water industry, including the design, constructio~ operation and m~intenance
of’numerous water power, wnter diversion and delivery, and waterslaed environmental mitigation
~nd enhancement projects.
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FIGURE ~
Tracy Flsh Collection Facility Studies

Figure 1. Diagram of the Tracy Fish Facility showing the location of tthe continuous
sampling device behind the trash rack



FIGURE 5

ANTIC!PATED PEP, eMITS AND DOCUMENTATION P, EQUIRED TO DO TESTING -

A Categorical Exclusion Checklist (CEC) will be completed under Bureau of Reclamation (BOR)
National Environmental Protection Act (NEPA) compliance procedures. In addition, permits will
be obtained to do the screen site demonstrations and testing under the following laws and
regulations:

1. Section 10, Pdvers and Harbors Act of t899 (Corps of Engineers). A. permit is required
whenever any obstruction is built in a navigable water or the condition or capacity of a nhamael is
altered or modified.

2. Section 404, Clean Water Act (Corps of Engineers) A permit is required for any dredge or fill
operation in a navigable water or wetland

3. Section 401, Clean Water Act (Regional Water Quality Control Board). A permit or a waiver
is required from the Regional Water Quality Control Board if the Corps issues a pernilt.

4. Section 1601, California Fish and Game Code (California Department offish and Game).
Activities that will substantially obstruct or divert the natural flow, or substantially change the
river bed, require a Stream or Lake Alteration Agreeme~:t.

5. Endangered Species Act, Section 7. (National Marine Fisheries Service; Fish and Wildlife
Service). Concurrence would be required from NMFS that the project would not adversely affect
the endangered winter-ton Chinook salmon and concurrence with respect to the spring-ran and
the steelhead which are under consideration for listing would also be appropriate Consultation
with the Fish and Wildlife Service would also be required to ensure no listed species or other
anadromous fishes would be affected, but this is not expected to be the case.

6. Fish and Wildlife Coordination Ael, (Fish and Wildlife Service) Consultation with the Service
is required for activities in fresh waters.

7. Coast Guard permits for buoy placement, vessel operation, or other matters may be required.
The Coast Guard will be consulted concerning their requirements.
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Attacbm~t ]~

Certifications Regarding Debarment, Suspension and
Respons~b;ttty Matters, Drug-Free Workplace

Requirements and LobbyMg

The p~s~esdve pdmary pa~clp~ certifies fo ~ best of its k~owIFdge ~nd belCH, *,~t it ~nd its principals;

PART B: Certification Regsrdlng Debarment, Suspension, Ineligibility and Voluntary ~xcluslon -
Lowe~ Tier Covered Transactions
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Figure l

Standard Form 424

APPLICATION FOR o~

FEDERAL ASSISTANCE =.~.r= =u.,~n-~Q ~ ~.~ .

1,048,400

6/30/98
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Standard Form 424C

BUDGE’F INFORMATION ~ Construction Programs

COST CL.&SSI FICATION a. Tolal CO=l b. Costs Not AIl~ab~o c. Total Allowable

57,100

0 ]9,100 ___ 19,109

.5 ooo

I $       1,048,400
F~DER~L FUNDING
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Standard Form 42413 (cont’d.)
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